A chimeric pre-ubiquitinated EGF receptor is constitutively endocytosed in a clathrin-dependent, but kinase-independent manner.
The roles of EGF receptor (EGFR) kinase activity and ubiquitination in EGFR endocytosis have been controversial. The adaptor protein and ubiquitin ligase Cbl has reportedly been required. Consistently, we now report that siRNA-mediated knock-down of c-Cbl and Cbl-b significantly slowed clathrin-dependent internalization of activated wild-type (wt) EGFR by inhibiting recruitment of the EGFR to clathrin-coated pits. However, a chimeric protein consisting of wt-EGFR, a C-terminal linker and four linearly connected ubiquitins was found to interact with Eps15 and epsin 1 and to be constitutively endocytosed in a clathrin-dependent manner. Interestingly, endocytosis of this fusion protein did not require binding of EGF. Nor was kinase activity required, and the fusion protein was endocytosed in the presence of an EGFR kinase inhibitor, which efficiently counteracted tyrosine phosphorylation. This demonstrates that ubiquitination over-rides the requirement for kinase activity in recruitment of the EGFR to clathrin-coated pits.